Introduction and main concepts
Over the years, the main discussion in the literature about public-private partnerships has been whether the arrangement is on, or off, the balance sheet. It has not been about whether or not it represents good value for money (Grimsey and Lewis, 2005) .
Grimsey defines value for money as "the best price for a given quantity and standard of output, measured in terms of relative financial benefit". What is necessary here is a comparative analysis of the costs of the different solutions for the same outputs, in order to make comparisons with the bidder's cash flow. Moralos and Amekudzi (2008) argue that value for money aids public agencies in determining whether to pursue a project as a public-private partnership rather than through traditional procurement procedures, as long as they can account for the costs and savings throughout the project's lifetime. Value for money should also ensure that the public sector is focussed on the quality and competence of the private sector work and not on the lowest bid. Value for money is one of the leading tools available to public managers to assess the value of pursuing a project through a public-private partnership versus traditional procurement, because it provides the public sector with a simple methodology and an easy tool for estimating costs, benefits and risks involved in the project. It can also be applied to different countries and different realities.
According to Shaoul (2005) , value for money is also associated with the three "Es": economy, efficiency and effectiveness.
Value for money in a public-private partnership scheme is related to the idea that public-private partnerships can produce a flow of services at least equivalent in quality to that which could be provided by the public sector, but at a lower overall cost (taking everything into account, particularly the allocation of risk).
According to Fitzgerald (2004) , value for money can be delivered through risk transfer, innovation, greater asset utilisation and integrated whole-of-life management.
There are usually two components of value for money: a quantitative one (including all factors that can be measured by the public sector comparator), and a qualitative one (aspects that cannot be quantified). Grimsey and Lewis (2007) point out that on the public side, public-private partnership schemes appear to work well. The difference lies in levels of responsibility and accountability, because the public sector is not exposed to the economic drivers that private companies are. The cost for the public sector to raise the necessary funds for the project has no relation with project risks. A wide variety of performance outcomes can be swept under the administrative mat, and the principals involved are often insulated from the consequences of their actions and decisions.
Well-structured public-private partnerships can introduce clear lines of accountability, transparency of outcomes and performance. In fact, one of the benefits of public-private partnerships is the ability to resolve the large cost overruns and delays in traditional public procurement ("optimism bias"). Grimsey and Lewis (2007) enumerate several studies where public-private partnerships construction performance was evaluated and where the overall gains of public-private partnerships are demonstrated. For this purpose, value-for-money tests are based on comparisons of the public-private partnerships application with the benchmark cost of providing the specified service using conventional public procurement methods. Spackman (2002) argues that private financing of public services has produced clearer objectives, new ideas, better planning, and the incentives of wider competitive tendering, but also higher top management attention, consultancy and legal fees and risk premiums.
Spackman refers to the Arthur Andersen (2000) study, which concludes that public-private partnerships offer excellent value for money. Economic theory suggests that the performance differences may lie in the characteristics of public-private partnerships that differentiate them from conventional procurement. The literature has identified three reasons for this: ownership, bundling and risk transfer.
Blanc-Brude, Goldsmith and Valila (2006) argue that ownership rights are a good starting point for considering the economic consequences of public-private partnerships, under incomplete contracting arrangements (Macniel, 1974; Grossman and Hart, 1986; Hart and Moore, 1990) . Under a public-private partnership, the public sector transfers land, property or facilities controlled by it to the private sector, which is given ownership or control rights for the term of the concession or lease. This assignment of the residual control rights provides an incentive for the private sector entity to undertake relation-specific cost-saving investment (for example, in road maintenance technology) that increases productive efficiency. In the absence of this assignment, the private firm would not be sure that the investment would pay off and there would be under-investment in the new technology.
Turning over control rights for the infrastructure can alleviate this problem.
Another defining characteristic of public-private partnerships is "bundling", whereby the infrastructure assets construction and operation are combined in a single contractual framework (Hart, 2003) . The issue has been framed in terms of transaction costs, with the choice being between bundled or unbundled structures, decided by whether it is easier to write contracts on service provision than on the quality of the building.
The transfer of risk to the private sector can also make a public-private partnership more cost efficient than traditional procurement. Grout (1997 Grout ( , 2003 Grout ( , 2005 emphasises information costs and the incentive structure created by the public-private partnerships service payment mechanism. An effective transfer of risk from the public to the private sector can lead to a more explicit treatment of risk, since it is the acceptance of risk that gives the private entity the motivation to price and produce efficiently. Private finance (debt and equity) is central to this process, although its role has been overlooked thus far in the theoretical public-private partnerships literature. That is the only way, which is not possible in the public sector, to use risk management techniques. In the public sector, risk is transferred to taxpayers or end users, and therefore, the cost of capital is lower than in the private sector. Moralos and Amekudzi (2008) identified four phases in a public-private partnership procurement process:
1. an initial feasibility assessment, in which is determined whether the project is economically viable and whether it should be run under public-private partnerships; 2. the procurement phase, that is the bidding process; 3. the construction phase; and 4. the operation phase.
Typically value for money is conducted during Phase 1. It may also be used in Phase 2, but just to assure that the bids from the private sector are below the costs under traditional procurement.
Public sector comparator
There are four alternative approaches to evaluating value for money for public-private partnerships: i) a full cost-benefit analysis; ii) a public sector comparator (PSC) public-private partnership comparison before bids are invited; iii) a UK-style public sector comparator value-for-money test after bids; and iv) reliance on a competitive bidding process.
The public sector comparator is based on estimates of full costs, revenues and risks, set out in cash flow terms, discounted at the public sector rate to determine the net present value (NPV), and after that compared with the discounted value of payments (along with risks and costs retained by the public sector) to the private supplier. This could be done before the bid, using a hypothetical public sector comparator and a "shadow" publicprivate partnership, or prior to the final approval of the deal.
The public sector comparator is therefore the financial difference between the two procurement options for the same project. Grimsey argues that the public sector comparator is much simpler and easier to compile than any of the alternatives presented.
It is presented as a cost-effective trade-off between a full cost-benefit analysis of all project options (as is done in Germany) and simply selecting the best private bid (as in France). It also ensures that all options are subject to the same analysis and tests.
Grimsey also recommends that a public sector comparator calculation should be carried out prior to evaluating the bids for two reasons: one, so that the public sector comparator will be a "pure" public sector option; second, to allow the public decision maker to know what the private bid should have to improve value for money when compared to the public sector comparator. Therefore, it is very important to keep the public sector comparator up to date. The public sector comparator becomes a negotiating tool for the public sector, which leads to achieving the best possible deal.
A raw public sector comparator should provide a base costing including capital and operating costs, and represent a full and fair estimate of all costs of publicly delivering the same volume and level of performance, service and residual asset value that is required from the private sector under the public-private partnership alternative.
Once the NPVs of both the public sector comparator and the public-private partnership have been prepared and adjusted to a comparable basis, then a simple comparison of the two can be carried out. Ceteris paribus (i.e. quality and risk allocation), value for money is demonstrated when the total present value cost of private sector supply is less than the net present value of the base cost of the service, adjusted for the cost of the risks to be retained by the government, cost adjustments for transferable risk, and competitive neutrality effects. Grimsey and Lewis (2005) suggest that there are alternatives to the public sector comparator and that calculating it involves many complexities and ambiguities that must be a relevant factor in the decision of which type of procurement to choose. Nevertheless, developing a public sector comparator framework will be an important tool for public sector managers, because it will help them to understand the project, the risks involved and how to deal with them contractually. In fact, the risk analysis required for the public sector comparator must be seen as part of a broader process of risk identification, allocation and management. In many cases, the difference between the public sector comparator and the private sector proposal will be relatively narrow and the procurer has to make professional judgments as to the value for money to be derived from contracting with the private sector and the risks which that route involves, while not ignoring that there are also large risks in the public procurement route, as indicated by the "optimism bias".
Risk allocation
To achieve value for money by using public-private partnerships, transfer risks are an essential part of the process. These are not limited to construction risks (and as Grimsey states, there is a long history of publicly procured contracts being delayed and turning out to be more expensive than budgeted), but other types of risks as well. Therefore, much of the risk of public-private partnerships comes from the complexity of the project itself. Grimsey and Lewis (2000) state that value for money requires an equitable allocation of risks between the public and private sectors. It is fundamental not to create a conflict between public sector need to demonstrate value for money and private sector need for robust revenue that supports the project finance. Risk evaluation is complex, requiring that it be analysed from the different perspectives of the public and private sectors. Knight's (1921) definition of risk and uncertainty is used in this analysis (risk is randomness with knowable probabilities; uncertainty is randomness with unknowable probabilities).
In an empirical study of a high-school project, Heald (2003) found that value for money depended entirely on an assessment of the transfer of risk. Heald found that risk transfer (estimated at over GBP 2 million) was crucial to the economic viability of the project. Two factors contributed significantly to the risk transfer: the costs rates applied in the construction phase and design quality. Taken together these two factors constitute around two-thirds of the value of the entire risk transfer. Any inaccuracies in these areas could have major implications in terms of value for money.
In a study by the Audit Commission (2003), it was found that economic viability was entirely down to risk transfer in 9 of the 11 schemes. In fact, without risk transfer, five of the projects would have negative value-for-money percentages of more than 10%.
Regardless of uncertainty, the measurement and methodology of risk transfer is rendered problematic because all possible outcomes cannot be predicted and weighted, and the complete array of results covering all eventualities cannot be compiled when the issue is uncertainty, not risk.
After evaluating risks, the public sector must find the optimal risk allocation to determine which part would be the best to manage each risk. Risk transfer is a very important driver for value for money. Transferring too little risks to the private sector would make the project inefficient, but transferring too much will result in higher payments and reduce value for money (Moralos and Amekudzi, 2008) .
In practice, governments do not usually budget for systematic risks or uncertainty, and therefore, the public sector comparator can only contain project-specific risks that are identified and quantified with no adjustment for systematic risk or uncertainty. This is because the public sector as a whole can ignore uncertainty across their whole portfolio, while the private sector cannot.
Discount rate
The rate at which future cash flows are discounted is another important issue in the literature about public-private partnerships and the public sector comparator. The public sector comparator is assessed over the life of the public-private partnerships in NPV terms, which means that the rate used to discount cash flows has a big impact.
There are five main approaches. One is based on the fact that the discount rate should reflect government-policy preferences, using a "social rate of time preferences". Grimsey and Lewis (2005) suggest that the discount rate should have two elements: first, the basic "social time preference rate" (STPR). This represents the rate that society is willing to pay for receiving something now rather than in the future. Calculations (e.g. HM Treasury, 2003) suggest that, in most developed countries, this is around 3.5-4.0% in real terms (i.e. before allowing for price inflation). Second, some allowance for other factors, mainly to ensure that the public sector does not assess the benefit of projects without taking into account the risk to which it exposes taxpayers in the process (for example, the potential to incur additional costs if things go wrong).
As far as STPR is concerned, Spackman (2002) argues that it will be unmanageable for any government to administer different general rates for these two quantities. It would be computationally complicated, and generate endless confusion. However, the distinction between them is essential to understanding the economics of public sector costing.
The second approach, which derives from the first one, argues that the discount rate should reflect the "social opportunity cost of capital". This will depend on the level of non-diversifiable risk in a project. It is in effect the pre-tax internal rate of return (IRR) that can be expected from private sector investments with the same risk. This calculation uses a deviation of the capital asset pricing model (CAPM), and is used by Canada and New Zealand.
The third approach is a hybrid of the "social time preference rate" and the "social opportunity cost of capital". This approach assumes that the appropriate public cost of capital for most practical purposes is the sum of the tax-exclusive real interest cost of government debt, the typical quantum of tax paid on marginal returns to private sector capital, and a factor for "systematic risk". The tax component is conceptually clear, but estimation is complex. Current UK Treasury guidance, originally drafted when real interest rates were much higher than today, suggests that this cost of capital falls within the same range of plausibility (4-6%) as social time preference. The adjustment for UK tax, however, combined with the adjustment for risk, cannot easily justify adding more than about one percentage point to the cost of indexed gilts, which in early 2002 was 2.0-2.5%.
The fourth approach is the "equity premium", i.e. the cost of capital for the public sector is considerably below the CAPM values, and so the discount rate should be the pretax government borrowing rates.
The fifth approach uses the risk-free interest rate of the country, i.e. the interest rate of the public debt, according to the maturity of the project.
Many authors (e.g. Brealey and Myers, 2003) , following the "perfect capital markets", suggest that the idea that the public sector has a lower cost of finance is an illusion. If that were true, it would simplify the public-private partnership policy, but it is not clear. Grout (2003) argues that despite the lack of unanimity, there is a tendency for economists to favour the use of similar discount rates in the idealised situation of complete markets.
However, he states that the reason for the divergence between private sector and public sector discount rates is not related to the usual arguments provided in the literature. Even in a world of complete capital markets and no distorted taxation, it may still be appropriate to use a higher discount rate for public-private partnerships than the public sector equivalent.
In some countries, the long-term borrowing rate is used as a proxy for the discount rate.
In countries with an AAA credit rating this rate tends to be close to the "social time preference rate" and below a risk-adjusted discount rate. On the contrary, the United Kingdom has used a 6.0% discount rate for many years, recently adopting a 3.5% "social time preference rate", with instructions to public authorities to estimate the other factors separately, like risk, that were previously reflected in the discount rates. Spackman (2002) states that the cost of senior debt to public-private partnership projects is now typically two or three percentage points above the cost of government debt (including the cost of insurance to achieve an AAA rating). The premium is much higher than the cost of systematic risk to publicly financed projects. This is often described as the "equity premium puzzle", although simple expected utility theory should not be expected to capture people's aversion to fluctuations in equity markets. HM Treasury (2000) suggests that private capital costs add an extra one to three percentage points. The main text of the report says that, while senior debt finance will be not more than between one and three percentage points above the public sector borrowing rate, higher returns will be demanded for junior debt and equity finance. The study did not look closely at financing rates; this should be the subject of further study. However, there are very little data on returns to PFI (private finance initiatives, equivalent to public-private partnerships in the United Kingdom) equity, and it appears that no such study has taken place.
An example from Australia (Victoria Department of Treasury and Finance, 2003) , where new guidance material on discount rates was disclosed, recommends the use of a specific discount rate to each project, according to the risk associated with that project.
There is an application of the CAPM model to the public-private partnerships project evaluation, recognising in the model that the cost of capital/discount rate is specific to each project and is a function of the risks. In a perfect market, this would lead to the conclusion that, as long as there is sufficient competition to drive every component of the deal to maximum efficiency, the appropriate discount rate would be the rate of return implicit in the winning bid, and therefore one would not need to develop a specific discount rate for analysis. Grimsey and Lewis (2007) refer to a PricewaterhouseCoopers study. This study takes a starting point that, with competition, project internal rates should reflect exactly the returns required by the various investors, as in the weighted average cost of capital (WACC). In the sample presented in the study, the IRR was on a 7.7% average. The weighted average cost of capital is estimated using CAPM to be 5.3%. Thus the "spread", the amount by which the average project internal rate of return is higher than the cost of capital, is 2.4% per annum. Of this amount, 1.7% is thought to be accounted for by two factors: unrecovered bid costs on other projects (about 1.0%); and the higher cost of private sector borrowing compared with public sector borrowing (about 0.7%). Consequently, the "excess" project return to project investors is estimated at being at most about 0.7%. "At most" is used because some part of this margin, attributed in the report to "structural issues" that have limited competition in the bid market, could be a margin built in for uncertainty, which is not allowed for in the analysis (Grimsey and Lewis, 2005) .
Grimsey proposes two methods: one is to adjust risk by adding a risk margin to a riskfree discount rate (reflecting systematic risk rather than idiosyncratic risk). This would mean the use of a risk-adjusted discount rate added to a risk-free discount rate to account for "risky" cash flows, while using a risk-free rate for "non-risky" cash flows. It is a discount rate that reflects the government's time value of money, plus a systematic risk premium for the inherent risks involved in the project. They categorise risk in bands, as very low, low and medium (e.g. a project that falls into the very low risk band will have a risk premium of 1.8%, to be added to the 3.0% risk-free rate in real terms). The reward for bearing risk depends only on the systematic risk of an investment, because other risks can be diversified. The other option is to value risk in the cash flows so that a risk-free discount rate is applied to cash flow forecasts that have been adjusted for risk. Although the two processes are in theory alike, in practice they may lead to different results.
The classic paper on variability risk in the public sector is Arrow and Lind (1970) , which concluded that cost is generally negligible, because it is spread so widely and hence thinly across the population. Currie (2000) , using the arguments discussed below, criticises the application of the Arrow and Lind conclusion to the public sector. Grout (1997) sees it as equally applicable to private sector costs, but also argues that public sector benefits should be discounted at the same risky rate as in the private sector. The three most common criticisms of Arrow and Lind relate to correlation with income, risk spreading, and implications for public ownership.
Grout (2003) uses a financial test for public-private partnerships. In each case, the project delivers a flow of benefits, vt(g) and vt(p), and costs, Ci(g) and Ct(p), where r v and r c are the discount rates for benefits and costs and where p, g and t denote public-private partnerships, public sector, and time, respectively. A cost-benefit test would opt for public provision if:
(1)
In contrast, a pure finance-base test compares the cost to the government of public provision with the cost to the public sector of conducting the project as a public-private partnership. The financial cost to the government of public provision is the cost stream that the public sector has to fund:
where r is the discount rate used by the government in the pure finance test. Within public-private partnerships, the government has to fund the present value (PV) of the service specified in the contract. That is, service quantity, q t , is measured and the private sector is funded according to the agreed price, p t , per unit. The financial cost to the government of the public-private partnerships is:
Using this pure finance test, public provision is preferred if:
Risks also have implications for the discount rate. Broadbent and Laughlin (2003) note Grout's (1997) argument, later developed further in Grout (2003) , that the value-for-money test is biased against the public sector. His argument runs as follows. When public sector provision is being valued, a discount rate is applied to a cost cash flow. This cash flow represents the cost of building the facility in the public sector. In contrast, for valuing the private sector provision, a discount rate is applied to a stream that constitutes an outlay for the public sector but is a revenue item to the private entity and is being valued from the revenue side. With public-private partnerships, this revenue stream is not the equivalent cost of building the facility. It is the cash flow associated with the flow of benefits valued at the price in the contract. There is no reason to suppose that the risk characteristics are
‫ݐ݀‬ equivalent for these two cash flows. Indeed, Grout argues that there is every reason to suppose that they are not, because in general, costs are less risky than revenues (particularly when the revenues depend on the provision of services of suitable quality).
Therefore, he contends that a higher discount rate should be used for the public-private partnerships than for the public sector equivalent. If not, it will suggest that the private sector is less efficient than the public sector.
Using the Gorman polar form and a linear payment schedule, Grout explicitly calculates the risk characteristics of these cash flows as measured by their beta (the weighted covariance between the cash flow and aggregate income). It is easy to show that the  for the revenue cash flow is:
And the for the cost stream is:
where and Thus the ratio of the betas is equal to the ratio of price to marginal cost:
In general, the public sector cost in the comparison should not be discounted at the same rate as the private sector. Failure to do so will suggest that private provision is less efficient than public provision since the PV of the private will be overestimated relative to the public. That is, the relevant beta for the public sector component of a pure finance test should be that given by (6) and the relevant beta for the public-private partnerships should be that given by (5).
Final remarks
According to Kintoye et al. (2002) , as quoted in Ball et al. (2007) , the lack of transparency in public-private partnerships risk evaluation constitutes an area of serious concern. The public sector comparator inevitably focuses on factors that can be easily quantified and expressed in monetary terms.
Heald (2003) expresses concern about the extent that value-for-money assessments can be carried out by consulting firms that "are not neutral referees, but interested players".
As Moralos and Amekudzi (2008) argue, a public sector comparator is a hypothetical scenario; it relies on estimations made by agencies and the experience of staff, which may lead to significant errors, due to the complex financial models used and lack of experience in the public sector to handle it. Moralos and Amekudzi cite a study by Corner (2006) , where the author studied the use of the public sector comparator of PFIs in the United Kingdom using the House of Commons Committee of Public Account's findings and discovered some of the major weaknesses in the applications of the value-for-money analysis. The fact that
a NPV of a public-private partnership turned out to be more costly than a public sector comparator, does not mean that the traditional procurement should be chosen, because the calculations may be biased. The authors state, "The main purpose of the public sector comparator and public-private partnerships comparison is to aid agencies in determining whether to pursue the project as public-private partnerships or not pursue the project at all".
Although the value-for-money assessment can be used to determine whether to pursue public-private partnerships, public agencies must be aware of the complexities of the overall public-private partnerships process and the limitations of the value-for-money methodology. It is important that agencies realise that value for money cannot be the only factor in the decision to pursue a project as a public-private partnership; they must evaluate their own capacity to manage such large, complex, and long-term projects aside from what the final value might say.
Critics of public-private partnerships argue that there is no substantive risk transfer under public-private partnerships. Grimsey and Lewis (2007) claim that this is not correct.
Under a public-private partnership approach, the contractor is forced to think longer term and cannot just "walk away", having completed the construction. The contractor has ongoing, long-term responsibility for the facility's performance, which is reflected in performance-based monthly payments. Even if the contractor is unable to fulfil its obligations, and terminates the partnership, it cannot take the facility away and, in most cases, the assets revert to the public sector.
The main reason for using public-private partnerships is that they have proved a way to resolve the large costs overruns and delays in traditional public procurement, the "optimism bias". Grimsey and Lewis (2005) cite two 2002 studies (Flyvbjerg, Holm and Buhl, 2002; MacDonald, 2002) that confirm the results of earlier research by Pickrell (1990) and Fouracre, Allport and Thomson (1990) . In the first study, Flyvbjerg, Holm and Buhl examined 258 large transport infrastructure projects spanning 20 countries, the overwhelming majority of which were developed using conventional approaches to public procurement. Costs were found to be underestimated in 90% of the projects, and in most cases, substantially so. In the other major study, the UK Treasury commissioned
MacDonald to review 50 large public procurement projects in the United Kingdom over the last 20 years, 11 of which were undertaken under public-private partnerships/PFI. On average, the public-private partnerships/PFI projects came in under time (compared to 17% over time for the others), and capital expenditure resulted in an average 1% cost overrun (relative to an average cost overrun of 47% for traditional procurement projects).
Studies from some specific sectors in the United Kingdom report broadly consistent results. Parker and Hartley (2003) record claims that public-private partnership contracts for UK defence services have resulted in cost savings between 5% and 40% compared with conventional public procurement. That said, the authors express concern regarding whether these cost savings will be maintained over the projects' full durations due to the inherent uncertainties of long-term contracting.
Evaluating value for money in the public sector: a proposed theoretical model
When defining a methodology for evaluating value for money in public-private partnerships, the first question to ask is what is the best approach?
A simple answer does not exist, and countries, as we have seen, use several different approaches. Nevertheless, we believe that the best choice is a public sector comparator prior to the bid, for three reasons:
1. It is the best way to know the detailed cost of the project if developed by the public sector. With that information only is it possible to ensure a well-informed decision on the part of the public managers. The public sector choice cannot simply be the lowest bid. It has to be the lower bid, with the same outputs, and below the public sector comparator cost. Otherwise, if the lower bid is still above the public sector comparator, choosing to develop the project via a public-private partnership scheme will be a bad decision. In fact, the core concept of doing a public-private partnership is that the private sector can achieve a greater level of service with lower costs than the public sector. But that is a condition that is necessary to prove and the public sector comparator is the best way to do this. However, that does not mean that after running the public sector comparator, there is no need for a negotiation. On the contrary, a negotiation with the participation of several private bidders is crucial, because that competition among the bidders will enable the public sector to negotiate the best value at the lowest cost.
2. We do not believe that most countries' public administrations will have the necessary resources and skills to undertake more detailed and complex analyses, as is required by a complete cost-benefit analysis of all the alternatives. However, developing a public sector comparator methodology will certainly improve accountability and public management competences.
3. Although running a public sector comparator after the bid might show if value for money were achieved, if the result is negative, a renegotiation of the public-private partnership would be in order. Such a process is more complex and difficult than the public-private partnership process itself. This does not mean that the public sector comparator should not be revised, but only within a few years of operation.
In order to use the public sector comparator methodology suggested here, three preconditions must be met:
1. The government's decision to use a public-private partnership scheme is not already determined by the need to remove an investment from its balance sheet. This is particularly important in countries with strong fiscal rules, like European Union members, and particularly in countries with large budget deficits and high public debt.
The bigger the fiscal constraint, the more important this precondition becomes. If the government's decision to accept the project depends only on putting off the annual budget deficit, then value for money will serve no role in the process. The fact that the project is carried out by a private consortium does not guarantee that it will be more efficient than if run by the public sector.
2. The project must be affordable. Affordability being one of the public-private partnership benchmarks, it is necessary that the cost of the project is included within the constraints of the budget and is financially sustainable in the long term. The public authorities should demonstrate that the service fees are affordable within the budget constraints.
This means that the service fees should not be manipulated so that the payments are low in the first few years of the contract and high in the long term. This would make the public-private partnership affordable only in the beginning. It is also important to understand that if the choice is between a public-private partnership and no project, there will be strong pressure to use data and assumptions that misguide the real cost of the two options, in order to lead to a decision to choose the public-private partnership.
3. The investment should be needed and there is no better alternative for the taxpayers' money (the opportunity-cost test). This last precondition is almost always subject to discussion and controversy. Nevertheless, and considering that this is outside the scope of this article, we must say, that contrary to the evaluation of private sector investments, the simple fact that the investment does not achieve the minimum hurdle rate required does not exclude the project by itself. Being a public sector project, other issues matter, besides maximising value, like defence, social assistance, etc.
We regard the public sector comparator as the estimation of the full cost of a project totally funded and operated by the public sector. We also believe that the public sector comparator should be detailed, and should incorporate some of the "project finance best practices", especially regarding costs, revenues, risk assessment, finance and discount rates.
How, then, should a public sector comparator be built? The first step is to collect as much useful and valid information as possible. This could be the first obstacle for public managers. 
 Annual payment for public-private partnerships -Corporate tax < [public entity costs * (1 -C) -public entity revenues * (1 + R)] + estimate cost of risks transfer
Note that efficiency gains play the major role in this particular case. Therefore, it is vital not to have optimist assumptions on gains, otherwise the public sector comparator will be unrealistic, and will drive private bidders away. Using benchmarks from the private sector, and having independent consultants evaluating those hypothetical gains should be considered.
When regarding a new project, estimating future revenues and expenses is more difficult, and yet, fundamental. If the new project is in a sector where there is already experience, it is easier. Experience from similar projects helps to estimate future data. Yet, managers should not rely completely on that historical background. Estimations of future changes and tendencies are still critical.
However, if the new project is in a sector where there is no past experience, or that experience is limited, a set of tools should be used by managers in order to help make the best possible assumptions. Market testing and scenario analysis are two of the best options.
Setting up the future outflows of the project is the essential part of this analysis. As it is a public project, the annual outflow is:
OF = Base costing of the project
Note that there is a large difference to the cash flow to the firm, as used in corporate finance:
FCFF = EBIT (1 -t) + Depreciations/Amortisations -Change in NWC -Capex
where NWC is the net working capital.
In the public sector, however, there are no earnings before interest and tax (EBIT), once there are no taxes, and there is no interest rate in the project (the public debt is in government, not allocated to any specific project or agency). Therefore, amortisations and depreciations do not have a fiscal impact; thus, there is no reason to consider it.
Three important issues are related to the base costing of the projects (BCP). First, if there are revenues, the base cost will be (costs -revenues), assuming that, as is common in these types of projects, revenues are not enough to cover expenses. The second issue is that besides the direct costs of the project (e.g. the cost of building a road, and the maintenance costs during the lifetime of the project), it is also necessary to include the indirect costs, such as administrative, hidden costs, costs with eminent domain, opportunity costs and third-party revenues shares, if applied. The third and last issue is related to inflation: a nominal outflow should be used in the analysis.
Therefore, the annual base costing of the project is:
BCP = [(direct costs + indirect costs) -Revenues]
Having calculated the long-term base costing of the project, it is necessary to find the public sector comparator. However, the risk costs and the tax revenues are not yet included in the calculations.
PSC = Capex + Retained risks + BCP + public-private partnerships transfer risks estimation costs + Corporate tax from public-private partnerships
There is no "one rule fits all" for transfer risks, but the literature and experience tell us that for the transfer of risk to be most effective, risks must be transferred to the party best able to manage them. Risk can be defined as the probability that the actual outcome (e.g. sales, costs, profits, etc.) will deviate from the expected one, and should be distinguished by endogenous and exogenous risks.
The transfer risks estimation costs is probably the most important step in these analyses, mainly because this is where the private sector efficiency is more likely to be ensured. A public sector comparator that is not risk adjusted will not give a clear and realistic image of the total cost of the project, once the NPV of the payments of a publicprivate partnership is likely to be higher than the NPV of the project costs, because of the higher cost of finance. In order to estimate the risk transfer to the private sector, it is necessary to identify all the relevant risks to be transferred, assign a cost for each one, if they were retained by the public sector, and then measure the probability of the event occurring and its cost impact. Then, it is also necessary to determine the probable timing for that event occurring and calculate the NPV of those risks, and adding that NPV to the public sector comparator. However, a variety of outcomes should be used instead of a single risk transfer NPV.
If sufficient data are available, the probability of the deviation of those outcomes can be estimated statistically. Some statistics tests must be used regarding simulations, and considering the risks allocation as a probability distribution. However, if that is not possible, should data be insufficient, then subjective, but realistic, probabilities might be used, using benchmarking with other sector projects (for instance, the Australian government uses 8% of the project value to estimate transferable risks [OECD, 2008] ).
Unlike the private sector, the public sector is not profit driven, and therefore the risk of deviations in costs or revenues is much higher. Delivering a service or good under publicprivate partnerships must be used to reduce those risks. It is then necessary to find the optimal allocation of risk between the two parties, private and public. But it is also important to ensure that no highly subjective judgments about the value of risks transferred are made in order to make public-private partnerships less expensive than the public sector comparator. This risk calculation should not be made to overrun costs in the public sector so as to choose the private sector solution.
Public-private partnerships are one of the best ways to transfer risks from the public to the private sector. Public-private partnerships become a risk-sharing agreement with the private bidder. Therefore, the risk allocation process is vital to success. Projects must have an optimal risk allocation, and if insufficient risks were allocated to the private sector, it will be very difficult for a public-private partnerships to generate value for money. This is because risk transfer becomes much more effective when there is a "whole of cycle" contract with a single private entity. This allows the public entity to know the exact cost of providing the service in the long term, having a predictable budget. The "whole of cycle" means that the risk associated with changes during the long-term contract and the complexity involved in this type of large-scale project are being considered.
It is also important to know that if the risks transferred to the private sector were really and definitely transferred, and that they will not revert again to the public sector. If there is a probability that during the life of the contract the risk could revert to the public sector, this has to be evaluated and considered in the calculations of the risk transfer estimated costs. A fundamental analysis would include the renegotiation and the financial rebalancing agreement.
An important issue which the literature and experience tend to forget in the calculation of the public sector comparator is corporate taxes. Once there are corporate taxes in most countries, and as public-private partnerships consortiums usually do not have a tax-free benefit, the tax revenues from the private initiative have to be accounted for in the public sector comparator. It is simple to understand why: if the decision is to carry out the project via the public sector, those revenues will not exist, and therefore, there is an opportunity cost in the decision that must be taken into account.
T = EBT * marginal corporate tax -Tax benefits
The cost of the public-private partnership, which is the NPV of the payments agreed with the private bidder, plus the cost of the risk retained.
Public-private partnerships cost = Retained risks + Cost of service payments -Corporate tax (16)
Public-private partnerships cost < PSC cost (17)
Cost of service payments -Corporate tax < -Capex + BCP + public-private partnerships transfer risks estimation costs + Corporate tax from public-private partnerships (18)
As the retained risks are equal on both sides of the equations, and are discounted at the same discount rate, we can eliminate both in the equation. However, in practical analysis, costs should be measured in order to find the real impact of those risks.
Another way of analysing the public sector comparator versus public-private partnerships is to use incremental outflows (Table 1) .
At this point, one aspect must be stressed: as the public sector tends to be less efficient than the private sector, it is necessary to ensure that this analysis is realistic, and therefore, a sensitive analysis of the numbers is fundamental. One should analyse the impact of deviation in each one of the public sector comparator components, especially the initial capital expenditure (although the risk of cost deviation can be mitigated by a construction contract with a private company), and especially the operational costs in the long term.
What discount rate should be used? As we have seen, the literature is everything less than unanimous on this question.
We do not think that the public sector should exclusively use the private sector rate, for two reasons. First, doing so will undermine the private sector need for efficiency. Second, the exogenous risks from the public sector perspective are always lower than the private sector.
But, we also do not agree with the simple use of the public debt interest rate. Although there is an argument for the use of a generic discount rate, i.e. that the public sector spreads risks over many projects, the average risk should be used rather than the project risk. We do not agree with this proposition, mainly because this would mean treating high-risk and low-risk projects in the same way. Besides, there is a substantial difference in the cash flows that are being discounted. In the public sector comparator, costs consist mainly in a high level of initial capital expenditure and a low level of long-term operational costs, whereas the costs of public-private partnerships consist in a long-term payment to the private bidder.
We think that there should be three discount rates applied to the public sector comparator and two discount rates to the public-private partnerships.
For the public sector comparator, a riskless discount rate should be used to discount the capital expenditure and the retained risks. The rate should be the interest rate of bonds for the maturity of the project (should be the Rf). There is a simple reason for that: the capital expenditure is in the first years of operating, which means that the impact of the discount rate is small. Besides that, a fixed price contract can be made with the private sector for the construction of the infrastructure, reducing the risk of cost deviation to a very low level. Also retained risks in public-private partnerships tend to be risks that the public sector is more likely to manage, and if they occur, the cost can be financed by public debt.
A default risk interest rate should be used for discounting the cost of service and maintenance, and also for the transferred risks. The reason for this is that two future cash flows are subject to the same risk, whether they are managed by the public or private sectors. The risks transferred in a public-private partnership are risks that the private sector is more likely to manage, and so they should be discounted at that risk rate. The CAPM model should be used for calculating that risk.
CAPM: E(Ri
As for the E(Rm) and the i, if the public-private partnership is in a sector where the private sector is already present, like roads or health, the benchmark with the market is possible and it is the best solution. If the public-private partnership is in a sector where there is no private initiative, there should be an attempt to measure the risk associated with the project.
As for the public-private partnerships, the future payments to the private consortium should be treated as public debt, because that is what they really are (future payment obligations due to today's decisions). As that, the public debt interest rate for the maturity of the project should be used to discount those future payments. Although each publicprivate partnership should be discounted with this rate, the intensive use of public-private partnerships, and the budget consequences in the long term, may affect the rating of the public sector, leading to a higher interest rate, and therefore, affecting the future evaluation of public-private partnerships (Table 2) .
The Portuguese experience
By way of practical analysis, we will use the Portuguese experience on public-private partnerships. Portugal set up its first public-private partnership in 1993 (Vasco da Gama Bridge in Lisbon), and since then, it has promoted 14 public-private partnerships (through 2008). The public-private partnership projects were primarily in transport, basically roads. Recently, the Portuguese government has announced the launch of publicprivate partnerships in health, roads, the new Lisbon international airport and the TGV (train à grande vitesse, or high-speed train).
For 15 years, the 14 public-private partnerships contracted represented a private investment of EUR 10 billion and around EUR 20 billion of public payments for the next 30 years, according to a Court of Audit Report. Portugal invests more than any other country in public-private partnerships when considering the value of the public-private partnerships per capita, and about twice as much as the United Kingdom (PricewaterhouseCoopers, 2005). Parpública, a taskforce under the Ministry of Finance, was created to advise and evaluate public-private partnerships, with the mission of promoting the use of publicprivate partnerships in the development of public services, to lead to better quality and efficiency. Parpública is also the entity responsible for technical support of the Ministry of Finance in public-private partnership procedures.
Until 2006, Portugal had never run a public sector comparator when setting up publicprivate partnerships. The first public-private partnerships with a public sector comparator prior to the bid were the new hospital in Braga and the new hospital in Cascais. Until then, the decisions on public-private partnerships were based on the best bid. Since 2003, a discount rate of 6.08% was set when evaluating public-private partnerships. This discount rate was applied in the 2006 public-private partnerships for the new Braga and the new Cascais hospital.
The example that we will use is the most controversial public-private partnerships in Portugal, the SCUT (Sem Custos para o Utilizador, which means "without costs to the user") highway project. This was divided into seven procedures between 1999 and 2001. Since it was set up, there has been strong discussion and controversy whether this was the best option, and if these public-private partnerships have, in fact, delivered value for money to the public sector.
The SCUT public-private partnerships were designed for a total of construction of 930 kilometres of highways, with a shadow toll payment, where the state budget, rather than the users, pays the private consortium. The state has arranged an annual yearly payment for the utilisation of the roads with the private bidders, therefore using the taxpayers' money instead of directly charging the users. These payments were structured in three bands:
• Band A: a payment of x per vehicle per kilometre for the first (a * 1 000) vehicles per day (vpd)/km.
• Band B: a payment of y per vehicle per km for the next (b * 1 000) vpd/km.
• Band C: All higher levels of vpd/vkm = no payment.
The main argument for this arrangement was that most of the highways were in poor regions, and that the construction of these facilities would help to develop those regions.
However, only 55% of the total kilometres was in regions with these characteristics, which suggests that somehow this public benefit was unfair. Criticism of the SCUT agreement has also concerned affordability, mainly because the state payments were delayed to start When setting up the SCUT public-private partnerships, there was no public sector comparator conducted by the government. That was, in our opinion, one of the major reasons for the discussion on whether this decision created value for money or not. The decision to use public-private partnerships was not based on any financial analysis, and there was no idea of what would be the cost of doing it solely by the public sector. This was also a conclusion of the 2003 audit on public-private partnerships, from the Court of Audit of Portugal. In fact, there was no study on the economy, efficiency and effectiveness of these public-private partnerships.
The risk analysis was also misguided in this project. The audit stated that for instance, in the SCUT Beira Litoral, the bidder that won transferred fewer risks than the other proposal. As an example, the fact that the bidder did not take the risks of tunnel construction, making the public sector pay the extra cost of one kilometre of tunnels, made the proposal more expensive than the one that was initially negotiated.
In the SCUT public-private partnerships, the public sector accepted some risks that should have been assigned to the private sector (e.g. the risk of widening the roads due to more traffic, or the costs of eminent domain), and others were assigned to the private sector, when they should have remained on the public side (e.g. the environmental studies and projects). Other aspects related to risk assessment is that the risks retained by the public sector were not calculated.
Portugal has set up a large number of public-private partnerships in a short period of time, without ensuring that the public sector was capable of managing them. Some of the reasons for the failure of the public-private partnerships in the health sector were: the complexity of the model, which made the analysis very technical, and therefore more prone to error; the absence of similar international experiences; the lack of experience and qualified human resources in public-private partnerships in the Health Ministry; the red tape costs; the high number of public-private partnerships and the investment associated; the failure to comply with the deadlines for several procedures; and the inflexibility of the bidder procedures.
Data and results
With regard to the SCUT project, the payments agreed by the state in 2000 are presented in Table 3 . They were programmed to start in 2006 and finish by 2031. The
Portuguese Republic interest rate debt in 2003, for a ten-year maturity, was 4.5%. Therefore, the NPV of the payments is around EUR 7.98 billion (in 2002).
In 2003, the Portuguese government decided to use a 6.0% discount rate for publicprivate partnership projects. Using that rate, the NPV of the payments is around EUR 6.65 billion (in 2002) ( Table 4 ).
Assuming that 930 kilometres could have been built and maintained by the public sector, what would have been the cost?
Although the cost of a highway depends on the localisation, due to the field constraint, most of these roads were built in northern and central Portugal, with a more difficult terrain (data provided by BRISA [the largest highway operator in Portugal, which today has more than 1 500 kilometres of concessions, and in 2001 was mainly publicly owned and had around 1 000 kilometres] in 2001) ( Table 7 ).
The total cost for the private sector was around EUR 3 billion, according to Table 9 .
To this value, we must add the cost of large highway repairs. We estimate a need for such repairs every ten years, with a cost of 10% of the construction cost per kilometre, and so, EUR 290 million ten years after the operation started (in 2013), and that value adjusted for inflation another ten years later (in 2023, with the value of EUR 350 million). The discount factor for the capital expenditure will be the same used to discount the future payments to the public-private partnerships: 4.5% or 6.0%.
There is no widely accepted process for determining the costs associated with performing highway maintenance if done by the transportation agency itself.
The annual cost of maintenance and operating highways for BRISA represents around 30% of sales. In 2001, this came to around EUR 150 million (30% * EUR 500 million; Table 8 ).
That represents a maintenance and operating cost of EUR 190 000 Thus, the annual operating and maintenance cost of SCUT would be EUR 50.6 million in the first year. We use 3.0% estimation for the annual growth of these costs. For calculating the corporate tax, we have estimated the financial statements of the private operators (Table 9) . We used the agreed payments, the operational costs and a debt with a maturity over 20 years and an average cost of debt of 6.75% (Table 10 ).
The major risks to be transferred to the private sector in public-private partnerships are: construction risks, demand risks, operation risks and maintenance risks. For the construction risks, the fact that the private bidders were all construction firms significantly reduced that risk. This is a risk, usually aligned with environmental projects, archaeology discoveries or costs with eminent domain. We do not think that this level of risk was higher.
In the SCUTs, the actual demand risk transfer to the private sector was limited: Band A was set up for a traffic level that ensured that the lenders were taking little real traffic risk. Once there is only a limit in revenues for a high level of traffic, the level of demand risk is reduced. This model of payment ensures future cash flows, which made the project much less riskier. This fact was disclosed by the financial institutions once the average debt was 90% of the capital expenditure.
As no data are available for this part of the public sector comparator (mainly because studies are not available as they were considered confidential), we will use an estimation of 10% of the total value of the project for the construction risks, and 10% of the operational costs for the maintenance risk.
For the risk transfer to the private sector, the literature tends to consider the risk level on transport as low or medium low. As an example, Australia (Partnerships Victoria), use a low level band for roads with no tolls, giving a u = 0.5, with a market risk premium of 6.0%, a real risk free rate of 3.0%, for a discount rate of 6.5%.
The discount factor for the tax income is calculated by using the CAPM:
where Rf = 4.5%; i = 3.875; E(Rm) = 5.5% + 4.5 = 10%
having
where E(Ri) = 4.5% + 3.875 * (10% -4.5%) = 25.8 % The discount factor for the operational costs and the risks transferred to publicprivate partnerships is: RU = RF + u *(Rm -RF) = 4.5% + 0.5 * 5.5% = 4.5% + 2.25% = 6.75%
Conclusion
In this article, we have provided an overview of how public-private partnerships are evaluated in terms of creating value for money to the public sector. We have determined that the literature is less than unanimous about whether public-private partnerships create value for money or not. We have proposed a financial analysis, using the public sector comparator prior to the bid as the best option to do this type of evaluation. This analysis is based on the NPV of the public-private partnership payments and corporate tax revenues versus the cost of doing it via public sector procurement, using the NPV of the cost of investment, operation and maintenance, risk transfer and corporate tax revenues lost.
We also have established some guidelines to assess what discount rate should be used for each type of future outflow.
To carry out a credible and independent analysis, there are three preconditions: i) there must be no predisposition to carry out the work via a public-private partnership in order to strike the investment off budget, due to fiscal constraints; ii) the project should be affordable; and iii) the investment should be the best allocation for public resources. This final condition is essential to understand the scope of this work. We are not discussing whether or not the investment should be made; this should have already been analysed and decided. The point in this paper is whether to use traditional procurement or public-private partnerships. That is to say, which option brings more value for money to the public sector?
We have used the SCUT experience in Portugal by way of analysis. The results confirm that using public-private partnerships in the conditions set up in the contracts did not add value for money to the public sector. If traditional procurement had been used, it would have been far less expensive, even given the public sector's tendency to be less efficient. We find that, carrying it with the same costs in mind (our base scenario), it would have cost EUR 2 billion or EUR 3 billion less, when considering 4.5% or 6.0% as the Rf (Table 11) . Even with a 50% extra cost of capital expenditure and operating costs, it still would have been a better solution to use public procurement rather than the public-private partnership.
The level of risk transfer to the private sector in the SCUT was very low, and that undermined the performance of the public-private partnership. We question whether a shadow toll system is the most appropriate one.
We concluded that the negotiation of the SCUT public-private partnerships was not correctly managed, mainly because no studies were undertaken prior to the negotiation.
Having carried out a public sector comparator would have shown that the bidders' offer was unrealistic, and that taxpayers' money could have been saved.
It is important to say that the result obtained here does not necessarily mean that public-private partnerships should not be considered as a valid option for the public sector.
They are indeed. When considering the level of public debt and the needs for investments What we have clearly claimed is that there should be no prejudiced belief in publicprivate partnerships, and they should be looked upon without any ideological predisposition. This is equally valid for those who believe that using the private sector is a guarantee of better efficiency, and for those who do not believe in private sector virtues.
International experience and results regarding whether public-private partnerships create value for money are not entirely consensual. Some studies indicate that publicprivate partnerships have created value for money, by reducing costs, deadlines or improving services. In some cases, those studies have been criticised, and the argument that a comparison between the performance of a public-private partnership and traditional procurement might be biased in favour of public-private partnerships. But many projects all over the world have failed, with the public-private partnerships returning to public management.
According to a UK National Audit Office report, public-private partnerships in the We argue that public-private partnerships are a good solution, but only when the public sector is capable of negotiating with the private bidders, when they know exactly what the limits of those negotiations are, and when they understand the point at which there are no more advantages in turning to a private sector solution.
In fact, public-private partnerships have the potential to promote greater levels of efficiency by involving the private sector. However, this will only happen if the efficiency earnings exceed the higher cost of finance that the private sector brings due to higher interest rates. This can be achieved by having the private sector invest in reducing lifecycle costs, by using higher standards in construction, by more frequently handling maintenance and by investing in new technology, or simply by having better management and a simpler process.
